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Abstract: Essential oils extracted by hydrodistillation from the aerial parts of naturally growing and field grown plants
of Salvia cryptantha Montbert & Aucher ex Benthan were analyzed by GC-MS. Furthermore, the chemical components
of naturally growing and cultured plants in 2 consecutive years (2007–2008) were compared. The essential oils of plant
materials investigated ranged from 1.20% up to 1.52%. Nine for naturally growing and 22 components for both 2007–
08 field grown crops were characterized, representing 94.75%, 95.82%, and 93.35%, respectively. Valencene (31.80%),
eucalyptol (23.61%), and β-pinene (15.63%) were recognized as major components.
Key words: Salvia cryptantha, essential oils, valencene, eucalyptol, β-pinene, camphor

Introduction
The genus Salvia, with about 700 species and
represented in Turkish flora by 88 species and 45
endemics, is one of the most widespread members
of the family Lamiaceae. An unusually large number
of useful secondary metabolites belonging to various
chemical groups, such as essential oils, terpenoid
compounds, and phenolic derivatives, have been
isolated from the genus, which features prominently
in the pharmacopoeias of many countries throughout
the world (Gibbs 1974; Banthorpe et al. 1989; Luis et
al. 1992; Ulubelen and Topcu 1992).

Salvia cryptantha Montbert & Aucher ex Benthan
is an aromatic herb belonging to Lamiaceae. The wild
growing species is endemic to the rocky lands and
chalky hills of Turkey, widely distributed from 700
to 2500 m (Davis 1982). S. cryptantha is a perennial
bush branching in a disorderly fashion on the
ground. Its older branches are brittle and rough while
the younger ones are soft and covered by fine fuzz. It
flowers in May up to late August. S. cryptantha plants
are generally propagated through cuttings. Some
traits related to the plant are given in Table 1.
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Table 1. Some characteristics of Salvia cryptantha Montbert & Aucher ex Benthan.
Chromosome number Plant height (cm)
2n = 16

10–30

Flower color

Leaf traits

White to light yellow Simple small leaves

A number of useful secondary metabolites have
been isolated from S. cryptantha plants, whose
composition and concentration vary according to
the different clones collected. However, the major
components recognized so far are 1,8-cineol,
borneol, camphor, α-pinene, and camphene (Nabila
et al. 2003; Bingöl et al. 2009).
Materials and methods
Plant material and agronomic practices
The wild raised herbage of S. cryptantha collected
by M.Ü. Bingöl 4941, from İvriz, Ereğli District,
Konya Province (37 25.742 N, 34 09.391 E, 1209
m, 17.06.2007) was used as experimental materials
at the Agriculture Faculty of Ankara University.
Moreover, cuttings of the plants were set to be
planted in the following years. The cutting was made
about 2 months after transplanting, at the beginning
of flowering. After cutting, the crop samples were
dried at room temperature. The general status of S.
cryptantha plants growing in the wild and in fields is
presented in Figure 1.

Leaf color and length (cm) Growth pattern
Light green, 6–10

Low-lying

Essential oil and analysis
Having dried in the shade at room temperature,
ground aerial parts’ essential oil was extracted using
a Clevenger-type apparatus. The product was dark
yellowish oil ready for GC/MS analysis.
Chromatography (GC/MS) analysis
The essential oil was broken down by GC/MS. The
analysis was done using a Hewlett Packard 6890 N
GC, equipped with HP-5 MS capillary column (30 m
× 0.25 µm) and HP 5973 mass selective detector. For
GC/MS detection an electron ionization system with
ionization energy of 70 eV was used. Helium was the
carrier gas, at a flow rate of 1 mL min–1. Injector and
MS transfer line temperatures were set at 220 and 290
°C, respectively. Column temperature was initially
kept at 50 °C for 30 min, then imperceptibly increased
to 150 °C at a 3 °C min–1 rate, held for 10 min, and
finally raised to 250 °C. Diluted samples (1/100 in
acetone, v/v) of 1.0 µL were injected automatically
and in splitless mode. The identification of chemical
compounds obtained from our study was performed
by matching their retention times and mass spectra
with those obtained from the Flavor2.L, Wiley7n.1,
and NIST98.L spectral and literature data.

Figure 1. General appearance of S. cryptantha growing in the wild (a) and in fields (b).
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Table 2. Constituents of the essential oils from wild and field grown plants of S. cryptantha (%).
Components

CI

Wild growing
plants

Field grown plants
(2007)
0.28

0.30

10.75

3.30

8.15

2.64

Tricylene

911

α-Pinene

918

4.02
5.59

Camphene

935

Sabinen

960

β-Pinene

969

Field grown
plants (2008)

0.19
1.69

3.96

Myrecene

987

1.13

α-Terpinene

990

0.21

Limonene

991

Eucalyptol

995

Ocimene

1004

γ-Terpinene

1025

1.56

Terpinolene

1050

0.19

β-Thujone

1062

17.43

15.63

1.90

1.12

23.61

2.56
1.16

0.44

Camphor

1112

13.73

13.50

7.09

Isoborneol

1128

10.79

8.62

11.17

Terpinen-4-ol

1132

0.50

Myrtenol

1150

Borneol

1248

4.62

4.29

1.53
0.34

4.72

Bornyl acetate

1290

α-Cubebene

1310

α-Copaene

1335

β-Caryophyllene

1377

β-Cubebene

1387

α-Humulene

1410

α-Muurolene

1434

14.37

Germacrene-d

1438

1.53

β-Cadinene

1465

0.87

δ-Cadinene

1481

Azulene

1553

Valencene

1607

β-Selinene

1609

1.14

α-Selinene

1612

1.08

Valeranone

1634

0.70

0.96
1.51
5.08

1.63

2.04

0.61

9.98

1.29

8.11
10.04
31.80

2.06

Amount of identified compounds (%)

94.75

95.82

93.35

Essential oil content (%)

1.20

1.52

1.23

Results
According to their retention indices, the essential
oils obtained from samples are shown in Table 2,
representing their proportionate percentages. Nine

components in naturally growing plants and 22 in
field grown plants for both years were characterized.
The total essential oil amounts for the naturally
growing and 2007 and 2008 field grown crops were
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1.20%, 1.52%, and 1.23%, respectively. Valencene
(31.80%), eucalyptol (23.61%), and β-pinene
(15.63%) were determined as the main components
of the naturally growing and 2007 and 2008 field
grown crops, respectively. Eucalyptol (17.43%),
camphor (13.73%), and isoborneol (10.79%) were
recorded as other principle essential oil components.
Moreover, these 3 may be grouped as joint chief
components for all samples, except for eucalyptol
(2.56%) for 2008 plants. For instance, eucalyptol
accounted for the second main component (17.43%)
in naturally growing plants, while it reached the
highest peak in 2007 field grown crops (23.61%). As
for 2007 cultivated samples, components found were
almost twice as high as in naturally growing ones
(Figure 2). β-Pinene, α-muurolene, and isoborneol,
respectively representing 15.63%, 14.37%, and
11.17%, comprised the foremost components of field
grown crops in 2008. β-Pinene amount was almost
9- and 4-fold greater than that of naturally growing
and field grown (2007) plants, respectively.
Discussion

35

wild

30
25

2007

20

2008

15
10
5
0

α-Pinene
Camphene
β-pinene
Myrecene
Limonene
Eucalyptol
Ocimene
γ-Terpinene
Camphor
Isoborneol
Myrtenol
Borneol
α-Copaene
β-Caryophyllene
β-Cubebene
α-Humulene
α-Muurolene
Germacrene-d
δ-Cadinene
Azulene
Valencene
β-Selinene
α -Selinene

Rate of essential components(%)

Although for all the samples valencene was the highest
value component (Figure 2), it is not included among
the essential oils listed in previous works (Bingöl et al.
2009). More interestingly, valencene was found not at
all (for 2007 field grown crops) or in trace amount

(2.06%, for 2008 field grown ones). Some leading
components like azulene (10.04%) were not found
in the 2 other sample groups or in other findings
referring to Bingöl et al. (2009). Furthermore, we
found valencene for this group, while it reached
its highest value in naturally growing plants.
Notwithstanding, a number of the predominant
components (i.e. camphor (13.50%), α-pinene
(10.75%), and camphene (8.15%)) are among those
identified by Bingöl et al. (2009), representing
almost the same ranges. Bayrak and Akgül (1987)
in a similar way confirmed 22 components for the
aerial parts of S. cryptantha grown in Turkey. In
contrast, α-muurolene was not recorded, either in
naturally growing or in field grown (2007) samples.
Moreover, the component has not been extracted
in previous works according to Demirci et al.
(2002). Again, according to Bingöl et al. (2009), the
main components that have been differentiated are
1,8-cineole (10.4%–37%), borneol (4.8%–24.8%),
camphor (6.0%–17.5%), α-pinene (1.0%–18.1%), and
camphene (0.9%–8%). A comparison of the findings
of the current work with those of other studies shows
a remarkable discrepancy that could be due to the
part of the plant under analysis, the stage of plant
development, the time of harvesting or picking,
differences in climatic and ecological conditions, and
the distinctive distillation methods applied in the
studies (Askari and Sefidkon 2004; Coşge et al. 2009).

Essential oil components

Figure 2. The variation in essential oil components from wild and field grown
plants of S. cryptantha. The amounts below 1% are not given.
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